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PREFACE

This report provides the basic statistical results of an
anthroposetric survey of Army women. The survey was carried out
and this report prepared by the Ancthropology Reszarch Project of
Webb Associates, Inc., Yellow Springs, Ohio, under contract
DAAG17-76~C~0010 with the U. S. Army Nazick kesearch and Develop-
ment Coxtand, Natick, Massachusetts. Mr. Edsund Churchill acted
as senior investigator and Mr. Rober:t M. White as project officer
for the Natick Research and Development Command. Mr. Thomas
Churchill was responsible for editing the data and for the computa-
tional agpects of this report. Ms. Jane Reese and Ms. Ilse Tebbetts
vadertock the aditing, proofreading and firal preparation of the
report for publication.

Adminigtrative support, without which the survey would have
been impossible, was previded at Port Sam Houston by Colonel
Maurice K. Beasiey, Colonel George Kreuger, Lieutenant Colonel
Robert H. Willis, Captain Dale Coburn, and First Lieutenant Shirley
Bolton; at Fort McClellan by Captain Cheryl Crawford and Second
Lieutenant Winifred Pettersor; at Walter Reed Medical Center by i
Major Rose Weddell; and at Port Jsckson by Lieutanant Colonel
Robert D. Msrtin and Mr. Gordon Wingard. The authors wish to
express once again their thanks to these men and women,
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ANTHROPCMETRY OF WOMEN OF THE U. S. ARMY--1977
REPORT NO. 2 - THE BASIC UNIVARIATE 2TATISTICS

INTRODUCTION

An anthropometric survey of women wearing the uniform of the
U. S. Army——the first such aurvey since 1948--was carried out during
the vinter of 1976-1977.

This report is the second of a series dealing with the conduct
and regults of this survey. The preceding report (Laubach, L.I., J.T.
McConville, E. Churchill and R.M. White. Authropometry of Women of
the U.S, Armp--1977, Report No. 1 - Methodolagy aod Survey Pian.
Technical Report WATICK/TR-77/021, U.S. Army Natick Research and
Development Command, Natick, Massachusetts, 1577) describes the
methudolosy of the survey and the measuring techai-jues used in the
survey. Thie report presents the basic statfatical resuits f>r the
entire survey sample and its fcur subscmples. The subsequent repcrts
wiil Include addit{ional statistical materi1al proviling contrasts
between major subgroups of the semple, statistics for a number of
coaputed variebles, and bivariate and multiverjate ctatistics.

Chapter I describes the survey and the sample; Chapter TI out-
lines the computational procsdures used with the suzvey dsta and
defines the statistics which are reperted in this raport. Chapter
III provides descriptive ataetistics for tie 69 core measiiemcnte made
on the eutire survey sample, Each set of statistics is accompanied by
2 brief definftion of the measutement and a line drawing {lleatrating
it. The next four chapters include similar msterial for the four aub-
series of measurements: & series of traditionail “ropouwat.ric measures
simiidr to the core series; a reries of workspace measurements; a series
of head and tace measuremenis; snd finally, s series of static muscle
strength 3casurenents.

Frequency distvibutions for all variables ara given in Appendix A
and XVAL (eXtreme VALue) printouts in Appendix B, Appendix C coatains
coding for the background variables (e.g., race, rank, birthplace, ete.).
The report ends with an index of measuroments by name, aratomical
location, and anthropometric technique.,
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Chapter I

THE SURVEY AND THE SAMPLE

The deslgn and conduct of the 1976~1977 survey cf women wearing
the unifcrm of the U. S. Army have been describea aad detailed
descriptions of the measuring technigues have been provided by
L.L. Laubach, J.T. McCorville, E. Churchill, and R.M. White in the
fii18t report on this survey {(Anthropcmetry of Women of the U.S. Army-~
1977, Report Nc. 1 - Yethodolngy and Survey Plan. Technical Report
NATICK/TR-77-021, U.S. Army Natick Research and Development Command,
Natick, Maasschuset:s, 1977). The measurements wmade were divided into
five grouns: a basic sel of 69 ueasurements, designated as the core
series, which were measured on each sublect and four subseries of
neasurements. Hogt subjects were measured in one of the following
subseries: (a) 28 additional traditionai anthropometric measurements;
(b) 14 workspace messuremerts; f¢) 31 head and face measurements {in
additisn to theee nesd and face measur2ments i1 the core series); and
(4} duplicate meosurements of static strength neasured with the sub-
jacts in niue difterenc situationa.

A full ‘$ur of the weasurcments ie given in Table 1 where we
tava 1listed the Zull namc of each measurement wund a companion "short"
name (up to 18 :naracters). The shox! name will be used in manv
conpute~-yenerated tables ord anpears on the magnstic tape record of
tho survey data. The veriabie nuxbers indicate the sequence in which
tary sppear within the five sepaiate series of measurements. Here the
letrer "C" denntue a core measurement, "I a measurement in the
traditional arnthraocmetry subserxes, "' a workspace messuremert,

"B" a hesad-face masuremen:, and "S" g static strength messurement.
The s~quences in which the date for eacn variadle are presenteu were
selected to provide & loglcal ovdering of the measuresents, putting
the height measuremenis togethe., the circuaferences together, and so
forth. The order ~f the variables on the mesguring blunks (sc»
Tiger<s 1 through 57 on the other hard. was selected to provide an
officlent sequenze for the meaguring process; the desire to kesp the
number cf ¢hanges in the subject’a position as small au possible, for
example, of:ea vequired the separation in the measurement sequence of
zeasurcuents whicn logically bYelonged togather.

Gua further listZng of tha measurement and q bers
ta given a¢ the end of this report im the "Indax by Name, Anatomical
Location and Anthroposetric Techniqus.” A2 the naxe of this index
suygrsts, ecch measucrement appears in thia index several times, Tibiale
heaght, for exampla, will be listed by itsclt, urder the headiag KIEE
aloang with othir messurcmeafrs nade at or to the knee srea, and under

),
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27¢
180
i7C

8C
3sC
seC
37
29C
26C
28C
24H
7

5

16H
124
1¢C
117
34C

{ C2CCRE, “=2TRADITICAAL, Wak(RKIFACE, A=KEAD & FACE, SaSTRENGTH )

TAELE &

LIST OF KMEASUREMENT NAFES AND SCQUFNCL NUMRERS

SHORT AAME
AECM EXY ERCTR/SIT
AEBCHM EXT DEFTH/SIT
ACRCPICN=RAGIALE L
AMKLE CIRCUMFERNCE
BAELE HEIGHT
aFF SGLYE CIRCUMFER
AXILLARY ARM CIRC
AXILLA HEIGHT
aXILLd TC BAIST
BACKX CURVILRE-RBUSY

93Ck CURVATURE-HIP
B2CK CURY¥*RE-RATIST
BEAT KRNEE HEIGHT
BChT TORSC 2&ZADTH
BENT TCRSC KEIGHT
BIACRCPFIAL 3RCADTH
EICEFS CIRC,FLEXEC
8ICEFS CIR,RELAXED
BICEFS SKINFCLB
BICCLLAR BREATTH

BISFINGUS BREADTH
BIT ‘CN=-CURCNAL ARC
8ITCA~FRChTAL ARC
BITRCN-PENTCN ARC
BIT~SUBKANLEBLR ARC
BITFAGICN BREAOSTH
BUSTFCINT HEIGHT
BUST CIRCLHFERERCE
eLST CEFRTH
GLITCCK=KAEE LNGTH

BLTTCCX MEIGHT
CALF CIRCUMFERTNCE
CALF HEIGHY
CERVICALE rEICHT
CHEST BREBCTH
CHMESY CIRC a1 SCvE
CHEST C BELCH BUST
CHIAICh=MERTEN
CRCTLH HEIGHY
CFCTCH LENCTH

ECTCCANTHUS-VZRTEX
ECTCCANTHUS=BALL
ELECK-FINGERTIP LN
FLECH=GAIP LERGTHM
ELECY CIRC, FLEXED

LONG KAFE
ABCCHINAL EXTENSION BREALCTH, SITTING
ABOCHINAL EXTENSIOMN DEETI, SITTING
LCRCHICHh-HADIALE LENGTH
ANKLE CIRCUMFEREKCE
ANKLE HEIGHT
ARM SCYt CIRCUMFERENCE
EXILLARY 57iM CIRCUNMFERENCE
SYILLA MEIGHT
AXILEA TO WAIST
EACX CLPYAJURE-BYST

EaCx CUFVATUFE-MIP

EACK CURVATURE-RAIST

EENT KNEE HEIGHT, SUPINE

EENT TCFSO BREADTH

EENT TOFSC HEIGHT

EIACRCMIAL BREADTH

E1CE®S CIRCUFFERENCE, FLEXEC
EICEPS CIRCUMFERENCE, RLLAXED
RYCEPS SKINFCLD

EICCULAF BREADTH

E1S&INQUS BREADTH
EITRAGINN=COROMAL ARC
EITRAGION“FRCNTAL ARC
EITPAGION~NEATON ARZ
EITRAGION-SUEMANGIEULAR ARC
EITSAGICN BREADTH

EUSTPOINT HEIGHT

EUST CIFCUMFERENCE

EUST DEFTH

EUTTOCK-XHEE LENGTH

ZUTTOCK HEIGHT

CALF CYFCUMFERENCE

CALF HEIGHT

CERYICALE HEIGHT

CHEST BREADTH

CREST CIRCUMFEREKRCE AT SCYE
CHEST CIRCUMFERENCE RELCR EUST
CRINIDA-MCHTCN

CROTCH HEIGHT

CROTCH LENGTH

ECTCLAMNTHUS 10 VLRTEX
SCTCCANTHUS 10 WALL
ELGOH-FINGERTIP LENGTH
ELBCH-GRIP LENGTH

ELB8CK CIRCUMFERENCE, FLEXZC

VEPTAELE 2UMEER ZY SUESERIES
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SHGRT MAME
ELECH REST HEIGHT
ELBCh (RADIALE) NWT
EYE KEIGHT/SITTING
FACE B/BIZYGCHATIC
Falt LENGTIM

FCCT BREAQTH

FCCT CIRCULMFERENCE
FCCT LENGTH
FCREARM CIR,FLEXEC
FCREARM CIR, REILAX
FUMCTIOHAL LEG LA
FUNCTIONAL ROH/EXT
FUACTIONAL REACH
GLAEELLA TC VERTEZX
GLAEELLA TC WALL

GLLTEAL FLRRCOW G
HAND BREACTH

HAMD CIRCUPFERENCE
FAND LENGTH

HEAL AREACTH

MEST CIRCUFFIRINCE
KEBC HT/IRAGR-YRIX
HEAL LENGTH
HEEL=ANKLE CIRCUKS
FEEL EREACTH

HIE BRELACTH

HIE CIRCULMFERENCE
BIF CIRCUMF*CE/SIT
NYF (YROCH®IC) HGY
HCRIZ L/ZKNEES HEM
INSTEF CIRCUPFRNCE
INSTEP LEKGTHK
INTERFUFILLARY QIS
INTERSCYE, 8ACK
IBTERSCYE, FRCNT

KNEECAP HEIGHT
XMEELING KEIGHT
KNEELING LEG LNGTH
KMEE CIRCUMFERENCE
KNEE HEIGHT/SIT
KhUCKLE HEIGHT

LIF FPROTRUS 'A-RALL
MENTCN TC VERTEX
PEATCN TC hALL
MINIFUP® FRONTAL PR

TEELE 8
LIST CF PEASUREMENT NAYES aND SEQUENCE NUMBERS

LCNG NAVF
ELBCH REST HEIGHT
ELEBCH (RADIALE) HEIGHT
EYE HEIGHT, SITVTING
FACE BREADTH (BIZYGCMATIC)
FACE LENGTH (SELLICN-MENTON)

FOOT BREADTH

FOOT CIRCUMFERENCE

FOOT LENGTH

FOREARM CIRCLMFEKENCE, FLEXED
FOREARYF CIRCLMFERENCE, RILEXECD
FUNCTIOMAL LEG LENGTH
FUNCTICOMAL REACH £ XTENCEC
FUNCTIONAL REACH

GLABELLS TO VERTEX

GLABELLE TC BALL

GLUTEAL FURRCHW HEIGHT

HANL BREADTH

PANC CIFCUMFERENCE

FANC LENGTM

FEAC BREADTH

FEAL CIFCUMFERINCE

FEAL HEIGHY (TRAGION-VEFTEX)
FEAL LEAGTH

FEEL-ANKLE CIRCUMFERENCE
FEEL BREADTH

HIP BREACTH

+18 CIRCUKFERENCS
FIF CIRLCUMFERENCE,
FIP (TRCCHANTERIC) HEIGHT
POPIZOMIAL LENGTH, KNEES Benl
INSTEF CIRCUNMFERENCE

INSTEP LENGTH

INTERPUPILLARY DISTANCE
INTERSCYE, 8ACK

INTERSCYE, FRONT

SITTING

KNEECAP HEIGHTY

KNEELING HEIGHT
KNEELING LEG LENGTH
KNEE CIRCUMFERENCE

KNEE HEIGHT, SITTIMG
KNUCKLE HEIGHT

LIP PRCTRUSICN TO MALL
FENTON TO VERTEX

FENICN TC MALL

YINIHUN FRONTAL 3READTH

VBRIBELE MNUMBER EBY SUESERIES
{ C=CCRE, T=TRALIVIChAL, WSWCRKSFACE, H=HEAD & FACE, SzSTRENGTH )
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314
24C
SC
30u
2¢H

288
218
22S
23S
24S

25S
308
318
325
33§

¢ CaCORE, TzTFACITICMAL, NEZKQGKSFACE, HxMEAD £ FACE, SsSTRLNGTH )

TAELE 1
LIST CF PEASUREKENY MNBPES AHC SEQUENCE WUMBERS

SHCRT MAPE
HCLTH BRTH/SHMILING
KECK CIRCUPFERENCE
AECK TC BUSTFCINT
NCSE ERZSOTH

MCSE LENGTH
CVERNEAD RCH 2RO1IH
CVERFEAD REACH MGT
CVERFEAL AREACH/SIT
FALY LENGVM
FCELITEAL HEIGHT

LOKG MAFE
FOUTH BREACTH, SHILING

MECK CIFCUMFERENCE

MECK TC BUSTFOINT

AOSE BREADTH

AOSE LENGTE (SELLICK=SLENASALE)
CVERHEAD REACH BREADTH
CVERHEAD REACH HEICHT

CYERHEAC REACH, SITTING

FALP LENGTH

FOPLITEAL HEIGHT

FRONASALE TO VERTEX
FRONASALE T0 uALL
RADIALE~STYLION LEKGTH
SAGITTAL ARC

SELLIOMN TO VERTEX

SELLICM TO M2LL
SHOLLDER-ELBIN LINGTH
SHOULODeF {BILELTOID} BREAGTH
SHOLLOEF CIRCUMFERENCE
SHOLLDER LENCTH

FRCMASALE TO VERTX
FRCABSALE TO WALL
RBCTALE=-STYLICN Lh
SACITTIAL ARC
SELLICN TO VERTEX
SELLICN TC WaLL
SFCULLCER=-ELBCH LTH
SHCLLCER SREACTH
SHCLLCEF CIRCUNWFER
SHCLLCER LENGTH

SHOULDER (ACROHMIALE) HEIGHT
SITTIRG HEIGHT

SLEEVE JMSEAr LENGTh

SLEEVE CUTSEEM LENGTH
SPHYRION HEICHY

STATURE (CLOTHED)

SHCLLLCER HEIGNT
SITTING HEIGHT
SLEEVE INSEAr LGTH
Stetve CLTSEAF LIM
SFrYRION HEIGHY
STATLRE (CLOTHED)

STATURE STATURE
STCPICM TC VESRTEX STCHION TO VERTEX
STRAGTH/IH 1.0CH M3 STRENGTH~ONE HANULO~DOMINANT SIDE-1.0CH-MEAN 1
STRAGTH/3H L1CCCH »2 STRENGTh=ONE HANDED-DOMINAANTY SIDZ«300CM=KHEAN 2
STRACTH/1K $00CH F1 STRENGTh=ONz HANNCC~-DOFINANT SICc~372C4~PEAC 1
STRACTH/TF 10CCH F2 STRENGTH~ONZ HANNEG-DONINAMT SIDc~1JCCM-FEAC 2
TRAGTH/IN «ECM ¥1 S STRENGTheONE HANDEC-SEATED-AT SIDc-<3CH<VEAN L
STRAGTR/IM &%CM P2 S  STRENGTH=ONE HANCEWL=SEATEG=-AT SINrt«+SCH-MEAN 2
STrRAGIX/1k 4ECH ©4 § STRENGTH-ONE HANIEO~SEATEC-AT SICE-45CY-PEAK 1
STRAGTH/IH 45Cn F2 € STRENGTheORE HANDEC-SEATE0-AT SICE-wtCH-PTAK 2
STRAGTH/EH »SCk P51 L STRENSTH-QNE HANIEC-SEATLD-CENTLCLINT=65CM=-H_AN
STRACTHZ1H «SCk F2 € STRENGTH-ONE HANDEOD-SEMTED-CENTERL INC-&LECKH-MEAN
STRACTH/ZK 45{M P1 T STRENGTH=-GNE HANDED-SEATED-CENTCRLINE=w5CM=FZax
STRAGTH/1R 455K F2 C  STRENGTh-ONE HANQED-SEATED-CoNTEAL INE-SCHM~PEAX
STRACTH/2y 32C% P4 STRENGTH-TKO HANGEC PULL-SEATeO-28C%~MI&N )
STRAGTH/2H 38CH ¥#Z STRENGTH=TWO HANDEC FULL-SEATeD=-2oCv~NchN 2
STRAGTH/2M 38CH F STRENGTH-THO HANDEL FULL~SEATED-36CH~-PIaK 1
STRAGTH/2K J8CHM F2 STRENGTH-THQ HANDEC PULL~SEATLO~25CH-PEAK 2
SIRAGTH /2K SOCK Pt STRENGTH~THND HANDEC FULL-SEAIED-5CCH-MZAN )

VARIAELE MUMEER BY SUESERIES

N
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345
35S
33
15
28

38
«5
5S
€s
75
&s
gs
103
118
128

118
148
18S
1€%
2CH

QM
2¢7

287
eT

121
117

2T
11
26T
37¢C
31C
217
47C
21C

26C
197
1aC
Lac
eC
én
1C
368

THELE 1

LIST COF PEASLREMENT NEPES ANC SEQUENCE NUMBERS

SHCRT NAME LCMG KAYE
STRAGTHR/2K SOCH P2 STRENGTH-TND MANJEL PULL~SEATEC-S{CH-NIAN
STRMCTR/2F S0CM FU STRENGTh=-THO HANDEL FULL-StATED-50CM-PzaK
STRAGTH/2H SGEX F2 STRENGTH~ThO HANIEL FULL-STATLD-GLCMePIAX
STRAGTH/2F 380K Pi STRENGTH~THO HANOEC FULL-JE C™ LEVIL~HIAN
SIENCTH/2F 38CH F2 STRENGTH=THD HMANDEC FULL-3€ Cn LEVEL-MCAN
STRAGTH/ZH 33CH Fi STRENGTH-THO HANDECL PULL-3& €M LeVIL-PIAX
STRALTH/ZH I8CH FZ SIPENGTH=THO HANDEC FULL-Z€ C¥ LoVEL-PERK
STRACTH/2h S50CH K3 STRENGTH~THO HANDE(L PULL-5( CH LLVFEL=HLBN
SIRAGTH/ZH S9CK ¥2 STRENGTH-TKO MAMDEC FULL-ST T LEVEL=REAN
STRAGTH/21 50CH F1 STRENGTR-THO HANNED FULL-5C T4 LFVEL-Pz2X
STRAETH/2F 5CC™ F2 STRENGTH~TKO HANODED FULL-EC C¥ LEVEL~PZAK
STRAGTH/2H 10uCH K1 STRENGTH=-THO HANDEC FULL=13C Ch LT VEL=MZAN
STRACTH/2H LGOCH ¥2 STRENGTH=-TRO HANDEC PULL-1LC CH LEVEL~EAN
SIRAGYH/ZH 100CH Fi STRENGTH-TRO HANOEC FULL-1(C C™ LEVEL-PEZAX
STRACTH/2H 106CM F2  STRENGTHM=THO HANDED FULL-31C CH LEVEL-PERXK
STRAGTH/ZH $ECCv MY STRENGTH~TKO HANJES PUSH-1EC C¥ LEVIL~MELAR
STRAGCTH/2H 1SICH M2 STRENGTH=THO HANDC PUSH-16C C% LEVEL=YEAN
STRAGTH/ZH 15CCH F1 STRENGTh=THO HANJED PUSH-1€0 C™ LEVEL-PEAK
STRAGTM/sEZH 1EJCH F2 STRENGTH=THO HANDEC PUSH-1£8 C¥ LEVEL-PEAK
SLENESALE TC VvERIX SUBAASALE TO VERTEX
SLENASALE TO hALL SUBMNASALF TO WALL

SUESCAFULAR SKINFC
SLESTERNALE HEIGHT
SLFRAILIAC SKINFLC
SLFRASTERMALE HST

TEICH=THIGK BR/SIT
TrRICh CLEARAMCE
TIe1aLE HEIGHT
TRACICA TC wALL
TRICFFS SKINFCLO
UFFER THIGH CIRCLY
VERTICAL TRUNK CIR
VERT TPUNK CIR/SIV
WAIST PACK LEMNGTF
WBIST EREACTH

KATST
uplst
KAIST
WaIst
warst
eEICHT
WEICHT
WRIST CIRCUMFERNCE

CIRCUMFEONCE

Cy CMPRALICA

CEFTH

FROMT LEMGTH

HETGHT
(CLCTHED)

SUBSCAFLLAR SXINFOLC
SUBSTERNALE FEIGHT
SYUPRAILIAC SKINFOLC
SLPRASTERNALE HEISHT

THIGH=TC-TFIGH BREAQIH, SITTING
THIGH CLEARAMNCE

TISIALE REIGHT

TRAGION TO wWaLL

TRICEPS SXINFOLD

LFPEF ThIGH CIRCUMFERENCE
vePTICAL TRUAK CIRCUFFERENCE
VERTICAL TRUNK CIRCUPFERENCE, S
BAIST BACK LENGTH

$AIST EFEADTH

»AIST
®AIST
BIST

CIRCUMFERENCE
CIRCUMFERENCE, OFFHALIOR
GEFTH™

WAIST FFONT LENGTH

»AIST HEIGHT

WEIGKT {(CLCTHED)

SEXGHT

PRIST CIRCUMFERENCE

VARIZELE NUMRER BY SUESERIES

{ C2CCRE, TxTRPALITICAAL, »=WCRKSFACE, K=HEAD § FECE; 5=8TtN
3
i
& TR .
ey i ::i\““ L3 Lo . ;- R

ITTING

(A1, ]

PDHENEDE DN



WOMEN'S ARMY CORPS ANTHROPOMETRIC SURVEY BLAXK - 1§7671977
{?leasa print all requestsd Informition)

Subject No.
Rame Date
(Last) {Pirst) Hiddle)
2ank Location
Social Security ¥o. wEs  Primary Secondary
Length of Service Wt i3 your prirary duty, nurse,
(years) {mcnthe) cock, typist, etc.
Age at last wirthday
Birendars Handed R L P
{year) {month} (day) (circle sppropriste synbol)
Tiacact Eatinated Xude Beight tinches)

State (country if other than USA)

Estimated Nude Weight {pounds)

1. Stature

2. Acromiale Height

3. Axilla Kt

4. Bustpoint Mt

5. Maist Height

6. tch Kt

7. Batisex Kt

8. Chest Breadth

9. Waist Brealth

10. Mip mreadth

11. Bust Depth

12, walist Depth

(Seated on Tahle)
13. sitrirg Nt

14. Tye Reight

15. Knes Helght

16. Popliteal Nt

17. shouldcr-Ribew Lgth

13. Rlbow-Fingortip Lgth

19. 3ideloid Breadth

20. Buttock-Kies length

GROUP 11
(Seated on Chair)

21. Read Ciromferance

22. Neck Circusference

23. Kead Length

24. Read Breadzh

15. 7and Circumferance

J4. Reel-Ankle Cirzc

35. Instep Circ
36. t Cire,
37. Rrel Breadth

38. Fnee Height

39. Calt Meight

40. Ankle Eeignht

41. Sphyricn Mt

42. Foot Length
43. Instep length

4. foot Breadeh

GROWP 111

45. weight
£6. Ara Circ at Scye

47. Bicsps Cirs, Plexed

48. Zibcw Cire, Flexed
49, Forsars Cire, Flexed

50. wrist Circumference
51. Shouldar length
52. Neck to Bustpoint

53. Sleeve Insean

54. Sleove Ousesn

55. Axills to Maist Level
$6. shoulder Cire

$7. Chest Circ at Scye

$6. Bust Circ
59. Chest Circ Below Bust

90, Wafst C1
6. Band Bresdth 61 ye Froat
27. and Length 62. waist Proat
28, Palm Length 63. 1 yo Back

(Standing on Teble)

29. Rip Circumfersnce

0. Upper Thigh Circ

31. Xnee Circ

12, Cal? Circ

33. Ankle Cire

Yigure 1. The saxvey Zlamir the COTe SeascIements.
u

4. Malst Back

65. Back Cuzvature, st lLevel

66. Back Curvature, uaist lLeval

67, Back Curvature, XD level

€8, Vorticsl Trunk Cire

€9. Crotch Length

62 P e agn ]l
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WOHER'S ARMY CORPS ANTHROPOMETRIC SURYEY BLANK - 1976/1977

(Pleass print all requested information)

Subject No. Social Sacurity Ro.
. Rave Location
(Last) (rirst) (xiddle)
Sub-Series #1
Traditional Anthropometry
N GROUP [ GROUP 1T
) (Standing) {Seated on Table)
1. Cexvicale Height 11. Abdominal-EBxtension Depth
2. Suprasternale Ht 12. Abdominal-Extension Rreadth
3. Substernale Et 13. Thigh-to~Thigh Breadth
4. Elbow Height 5 21 on Table)
5. Acromsion-Rsdiale lLangth 14. Bispinous Breadth
6. Radiale-Stylion Length 15. Xnuckle aight
(Seated on Table} 16. Gluteal Furrow Rt
7. Elbow to Center of Grip 17. h ic Ht
§. Zlbow Rast Height 18. Tibiale ¥t
8. Thigh {learance Ht
10. Biacromial Breadth GROUP 111
19. Axiliary Ama Cizc

20.
21.
22.
23.
24.
25.
26.
22,
28.

Biceps Circ, Reiaxed

Poreara Circ, Relaxed

waist Cixc (Omphalion)

Vertical Trunk Circ (Seated)
Rip Circ (Seated)

SKF: Triceps

SKP: Biceps

r: sub tar

e 2

SEP: scptiuuc

Pigura 2. The survey blank: traditional anthropometry subseries.
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WOMEN'S ARMY CORPS ANTHROPOMETRIC SURVEY BLANX - 1976/1977
(Pleaszs print all requested inforsatior)
Subject ¥o. Socizl Security He.
Name ocation
{Last) (?irst) (Middie)
Shoes
Boate
Sub-Serfes #2
Anthropometry of Working Positions
1. Weight
2. Stature

g e L R,

3. Functional Rszch
4. Tuncticnal Reach, Extended
5. Overhead Reach Height
6. Cverhead Rsach Sresdth
7. Bent Torso Baight
8. Bent Terso Breadth
9. Overhead Reach, Sitting
10. Functionsl Leg Length
11. Fneelding Height
12. Rnesling Leg langth
13. Sant fnae Height, Supire
14. Borizontal Length, Knass 3ant

15.
18,
17,
18,

Pigurs 3. The wsurysy blanks workspacs suboariss.
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;z WOMZN'S ARMY CORPS ANTHROPOMETRIC SURVEY BLANK - 1976/1977
(Please print all requested information)

" 3 Subject No. Social Security ko.
k: ' Name Location
E (Last) (Tirst) Giiddle)
.
. Sub-Series #3
3i Bead and Face
,
b . (Headboard}
‘ 1. M to Hall 17. Crinjon-Menton
2. Stosion to ¥all 18. Sellion-Henton
3. Subnasale to Wall 19. Selld b le
4. Pronasale o Wall 20. 8iccular Bresdth
S. Sellicn to Wall 21, Interpupillary Distance
6. Glabelia to Wall 22. Mouth Breadth, Smiling
5 7. hus to ¥all 23. Fose Breadth
1 8. Tragion to Wall 2¢. Pace Breadth
25. Mitragion Rraadth
9. % to Vertex 26. Minimwm-Frontal 3z
10. Stomion tc Vertax 27. Sagittsl Arc
11. Subnasale to Vertex 28. Bitragion-Coronal Arc
12, Fronasale to Vertex 29, Bitragion-Prontal Arc
2 13. Seliiocn to Veztex 30. Mitragion-Menton Azc
’ 1lv. Giabellaz to Vertex 1. Bitragl Mmandibuiar Arc
15. Bctocanthus to Vertex
* 16. Tragion to Vertex

Pigure 4. The survey hlank: head &nd face subseries.
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WOMEN'S ARMY CORPS ANTHROPOMETRIC SURVEY BLAXK - 187671977 3
(Pleas2 print all requcstsd information) g '
| 3
Subject No. Social Security Mo. !
Naze Location e
(Last) (Pirse) (Middle) %
Handedness R L A =
Skirt Slacks {circle appzopriate symbol) 3
Sub-Series #4 e
£
Static Muscle Strength (ibs of force) .:i
3
R T2
1. Standing Two~Handed Lift Average
38 ¢ Above Floor beak b
Iong Handle © 3
{Bent Knee) 3
2, standing Two-Handed Lift Average
50 em Above Ploor Peak >
long dandle
(Straight Knee)
3. Standing Two-Handed Lift Average
100 ca Above FPloor pPeas 3
long Handle g
4. Standing Two-Handed Lift Average
150 ca Above Floor Peak :
long Handle =
5. Standing One-Handad Lift Average ‘
100 = Above Floor Peak P
"p* Ring :!
% |
6. Seated Ona-Handed Pull Avezrage }
Centerline of Seat Pexk d
45 ca Above Ploor ¢
*D" Ring 0
:.
Pigure Sa. The survey blank: static muscle strength subseries. k=
7
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HOMEN'S ARMY CORPS ANTHROPGMETRIC SURVEY BLAMK - 1976/1977, Sub-Series {continued)s

T1 2
7. Seated One-Handed Pull Average
*Side of Seat
(Dominant Hand) peak
45 c» Adove Ploor
"D" Ring
8. Seated Two-Handed Pull Averaga
Centsrline of Seat Peak
38 cm Atova Floor
short Handle
9. Seated Two-Handed Pull Average %
Canterline of Seat Peak K
50 cm Above Floor :
Short Handle E
10. Average E
Peak
¥
:
11. Average §
Peak §
5
]
3
12, Average
Paak 3
3
13. Average b
Peak 3
3
3
14. Average 3
Peck E:
4
15. Average ks
Peak 3

Pigure Sb. Thes survey blank: static muscle strength subseriss.




the heading HEIGHTS along with all other mersurements of this type. Where
an anatomical location is designated in thig index by 1its technical name,
the common name is often cross referenced and vice versa. Specific points
are also often cross referenced to larger areas of which they are 3 part
as, for example, menton and chin. It is hoped that this index wiil
facilitate the location of measurcments whose names are not known exactly
and will simplify the determinarion of whether a specific measurement was
or was not made.

Over 1,300 women were measured during the course of this survey.

The number of subjects measured at each of the four sites in the core
series and esach of the subseries appears in Table 2, Ro workspace
measurements were made at Fort Ssem Houston because of problems of space
and no head and face measurements at Walter Reed Medical Center due to
the lack of a suitable place for mounting the headboard. No traditional
anthropometry subseries rements werz made at Fort Jackson since 3
the subsample of 255 previously measured was deemed adequate. h

et
Nkt

The socio-military data provided by the survey subjects are
suzmarized in Tables 3 through 10.

Of thiz sample 344 or sgbout 262 were officers and 987 or about
742 were enlisted women. About two-thirds of the officers were first
lieutenants or captains. Nearly half the enlisted women were E-1's
and about four-fifths of them were in the three lowest vanks. The
digtributicn by age is shown in Taole 4. About 30X of the sample was -
under 20 years of age, the median age was about 22.5, and the 90th
percentile was clcse to 30 years. Distribution of the sample by race
sppears in Table 5: 75.2% of the sample were Whites, 22.9X were Blacks,
and 1.9% were Orientals. Information on race was not asked of the
subjects but was inconspicuously noted on the nexsurement biank by one
of the recorders on the basis of each subject's appearance. No attempt
was made to identify Chicanos separately from the Whites.

The distribution of the sample by militsry occupation L3 given in 1
Table 6. Subjects were asked to specify their primsery and secondary
HOS's and to respond to the question, "What is your primary duty?"
Regponses vwere sometimes vague, ambiguous, or incosplete. Coding of
the military occupations wss done on the basis of all the relcvant
information supplied by the subject. While undoubtedly there are
errors in our coding, the distribution appearing in Table 6 in all
likelihood presents a reasonably accurate picture of the occupations
which the women held or for which they were in training.

As this distribution shows, almost exactly two-thirds of the
officer sample were nursex, 20% were student officers, and the remsinder
were dietitians, company coumanders and training officers, therapists,
military police, anéd so forth.
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TASLE 2
NUMBER OF SUBJECTS AT EACH SITE

Heasurement Categories

Trad. Work~- Heed & Static
Core Anthro space Pace Strength

Fort Ssx Fouston 261 73 -— 72 119
Fort McClellan 506 94 234 107 156
Halter Reed Med, Center 298 88 32 - 32

Fort Jackson 266 - 34 37 42

TOTAL 1331 255 300 216 349
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TABLE 4 3
DISTRIBUTION OF SAMPLE BY AGE 2
Total Cugulative X
4ge X z N z ¥
50-50 3 0.2 1331 6.0 i3
45-50 12 0.9 1328 99,8 %
40-45 13 1.0 1316 98.9 e
35-40 26 2.0 1303 97.3 :
30-35 74 5.6 1277 95.9 Lo
2830 67 5.0 1203 30,4 g
26-28 104 7.8 136 85.3 4
2426 188 14.1 1032 71.5 =3
2324 103 7.7 844 63.4 B
22-23 138 16.4 733 55.7 3
21-22 102 7.7 603 45.3 g
20-21, 108 8.1 501 37.6 3
19-20 156 11.7 393 29.5 '
18-19 219 16.5 237 17.8 3
17-18 18 1.4 18 1.4 3 :
Total 1331 1001 2
Mean fge: 23.1 Percentiles -“
Standard Deviation: 5.{ 9gth  45.7 3
95th 33.6 :
90th 29.3 i
75th 25.1 3
50th  22.0 i
25th 19.1 =
10th 18.0 5
Sth 17.7 :
1s¢ 17,2 o
i
23 &
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£ 3 TAMLE 5
o DISTRIBUIION OF SAMPLE BY KACE
Officers Enlisted Total
& 9 x 2 § z
Whites 302 89.1 687 70.3 583 75.2 .
3 3lscks 29 8.6 2713 27.9 302 22.9
k Orieatals 8 2.4 17 1.7 25 1.9
-4l Not Identiffed s 10 15
TOTAL 264 100.1 987  99.9 1321 100.0
I
.Petcmta of those identified. ; 3
2 .




TABLE 6

DISTRIBUTION OF SAMPLL BY MILITARY OCCUPATIOR

3 a. Officere N

3 Nurses 228

3 Student Officers 67

Dietitisns 22
Coumpany Coussanders and 5

Training Officers 7

Therapists 5

% Military Police 4

: Miscellaneous 1l
: 344

b. listed Women

oSt D o

Typists 209
; Clerks, personnel &
© Y record clerks 61 5@
s Supply clerv. 46 B
T3 Finance clerks 1 E
Medical laboratory
3 technicians 105
.3 Medical assistants, nurses’
4 aides, etc. 1ol
R X~ray technicians 13
“ Dentsl specialists 24
3 Pharmacy technicians 7
: Medical records specialists 12
R | . Qccupational specialiets 9
R Operating room technicisns 26
Hiscellaneous heslth
specialirts 26
Hilicary police 67
Chaplains’ assistants,
- pars-legsl aides, etc. 17
z
H Cooks . 38
P Food inspectors 10 )
' Drill sergeants 3 :

[pnpm—T T L

ot b
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TABLE 6 {continued)

. IEnlisted Women (cont'd) x
Communication specialists 25
Intelligence analysts a3
Cryptologists 6
Data processors 2
Truck drivers 23
Transportation coordinators 10
Photographera 3
Musicians 3
Telephone installers, repairers,
operators 9
Ammunition, weapons specialists 6
Electronics 9

Hechanics, welders, carpenters,

etc.
Not given 33
987
GRARD TOTAL 1,331
26
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TABLE 7

ISTRIBUTION OF SAMPLE BY LENGTH OF SERVICE

3
-
X
-
%
:
g
g
§
b
%
E:
3
3
£
=

Length of Service B
20-25 years 13
15-20C years 19
10-15 years 20
0~1G years S B
8-9 years 12 ‘é
7-8 years 13 )
6-7 years 31 5
5-6 years 37 .
4-5 years 53
3-4 years 64
2-3 years 109
1-2 years 80
456
11-1. months 15 .
10-11 wooths 5 :
9-10 months 17 '
8-9 months 19 3
7-8 moaths 17 .
6-7 months 47 -
5-6 months 34
4-5 months 84
3-4 months 58
2-3 months 159
1-2 mounths 173
0-1 months 247
875
TOTAL 1,331
27
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TABLE 8
DISTRIBUTION OF SAMPLY BY BIRTHPLACE
? &z X
K New Eagland 87 6.6  Weat North Centrsl 118 3
3 5
H Maine 18 Minnesota 24 :
3 Rew Hampshire 3 Iowa 17
| Varsont 3 Missouri 23
Hassachusetts 44 North Dakota 5
Rhode Island 4 South Daxota 16
. Connecticut 15 Kebraska 8
= - Kansas 19
3 ~.
i g Mid-Atlantic States 205 15.5  West South Central 99 7.4
§ New York 96 Arkansas 16 ;
3 New Jersey 24 Louisiana 20 ’
' 3 Pennsylvania 85 Oklahoma 10
3 Texas 53
4
3 South Atlantic States 249 18.7 Mountsin States 40 3.0
. :; Delavare 4 Montana 8 !
Maryland 25 Idsho 7
District of Columbia 15 Hyoming 1
Virginia &4 Colorado 13
West Virginia 12 Utah 1
2 Horth Carolina &5 Nevada 2
-1 South Carolina 1y Arizona 6
§ Georgia 37 Nev Mexico 2
4 Florida 48
R East North Ceatrsal States 230 18.8 Pacific States 114 8.6
B 1
N Ohio 65 California 82
H ¥adiana 37 Ozegon 9 -
R:. Illinots 65 Washington 17 !
B Michigan &7 Alagka 2
. Wisconsin 36 Bawaii 4
AN
< East South Central States 90 6.8 Foreizn 77 5.8
7, _ Reatucky 1 The Anericas 33
Tennessse 18 Zurope 27
Mississippi 17 Africa 2
Alsbame L Asta 14 :
: Oceania 1 3
: Mot Ascertained 2 E
28 %
3
3
53
&
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R J TABLE 9
' BIRTHPLACE OF SUBJECTS, CONTRASTED WITH CENSUS DATA
j t {Rative Bora Ouly)
]
1950 1960
Area Total Census Census
’ New England 6.9% 6.2% 5.92
Mid-Atlantic 16.4% 20.02 19.0%
3 South Atlantic 19.92 14.12 14.5%
H East North Central 20.0% 20.2% 26.27
2 East South Central 7.22 7.6% 6.72
3 West North Central 9.4% 9.3% 8.6%
{ West South Central 7.92 9.6% 9.5%
M. Mountaina 3.22 3.4% 3.82
3 Pacific 9.1% 9.62 11.8%
P Total 100.0% 100.0% 190.0% 3
3 4
. ok |
%
é
TABLE 10 3
. -
f DIST.(BUTION GF SAMPLE BY HANDEDNESS ‘é
1 X z :
Right BHanded 1165 87.5% :
Left Handed 112 8.4 g
Arbidextrous 48 3.0%
Unascertained 6 0.5%
Total 1331 100.92
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The distribution of the enlisted women falls nicely inio three
groups of approximately equal sizes: clerical workers (typists and
varfous types of clerks), medical personnel {lsboratory technicians,
nurses' aides, X-ray, dental, pharmacy, operating room, and medical
records specialists or technicians, and so forth), and all others.
Of the occupations which make up this third group, only the military
police (¥=67) constitute a subgroup as large as ST of the enlisted
sample. Cooks (N=38), drill sergeants (#e31), communication
specialists (N=25), a miscelianeous group of mechanics, welders, and
carpenters (N=18), chaplsins' zssistants and para-legal aidec (Kel?),
asd food fnspectors (N=10), make up, in each case, 1% or more of the
sybsample.

Length of service is summarized in Table 7. While a handful of
subjects had been in the Army for over 20 years, about one-third of
the subjects had been in for less than two months and two-thirds had
been in for less than a year..

Birthplaces are reported in Table 8; in Table 9 we have listed
the percentages of the subjects born in each of the standard geographical
regions along with the populations of these regions as reported by the
Bureau of the Census for 1950 and 1960. Since the median birthdate for
our subjects is about halfway betwesen the dates of these censuses, one
night expect the sample breakdown to roughly approximate the coverage
of these two sets of cencus figures. 1iIn the main, there is a fair
agreexent, the major differences being an unexpectedly large number
of subjects from the south-Atlantic states aad a smaller than
anticipated aumber from the mid-Atlantic states. It seems doubtful
that these differences would have any meaningful effect on the
anthropometric data collected in this survey.

The final table in this group is Table 10 which contains the
breakdown by handedness.

Measurements were made at Fort Sam Houston during the period of
November 2 through November 16, at FPort McClellan from November 17
through December 3, 1976, at Walter Reed Medical Center frox Jaruary 8
through January 21, and at Fort Jackson frca January 25 through
February 11, 1977. ¥o measuring was done between December 3, 1976 and
January 8, 1977 because of the anticipated problems in securing subjects
during the holiday period. All messurements, except the workspace and
strength measuremencs, wvere aade by Becca Fenton, Jay FProst, Leslie
Metcalf, Diann O'Daniel, Becky Sikes, and Elizaheth Whesler, who had
been intensively trained prior to the survey by Drs. Lloyd L. Laubach
and John McConville of the Anthropology Research Project with the
sssistance of Mr. Milton Alexander of the U. S. Afir Force Aerospsce
Medical Research lLaboratory. The mesaurers worked in pairs, salternating
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between the roles of measurer and recorder as they saw fit. Each pair
was responsible for approximately one-third of the core measurements
and one-third of the traditional anthropometry and the head and

face subseries. The division of the meassurements into the three greups
is indicated for the core and tradirional anthropometry series on the
survey blankg (Figures 1 and 2}. The first team made measurements
1-16 of the head and face subseries (those made using the headboard);
the second tesam msde the caliper messurements, numbers 17-26; and

the third team measured the five ercs, measurements 27-31.

During the first half of the survey the team was directed by
Dr. Laubach as field supervisor and Ms. Patricia Reese as team
supervisor. Ms. Reese and Dr. Laubach carried out the workspace and
strength measurements during this period. Por the second half of the
program, Ms. Reese csrried full responsibility for the direction of the
tean's activities, and, with the sssistance of Ms. Linda Grunwoldt,
nade all the workspace and aost of the strength measursments.

31
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Chapter II

STATISTICAL ANALYSIS ARD COMPUTATIONAL PROCEDURES

The statistical and computational procedures used in preparing
this report are much the same as those used in the znalyses of the
data from the 1970 survey of Army aviators and the data from the 1968
survey of Air Force women (Clauser, C. E., P. Tucker, J. T. McConville,
E. Churchili, L. L. Laubach and J. Reardon. Anthropometry ot Air
Force Women. AMRL-TR-70-5, Aerospsce Medical Research Laboratory,
Wright-Patterson Air Force Base, Ohio, 1972, AD 743 113). Our
discussion here will follow closely that included in the Army aviator
report (Churchill, E., J.T. McConville, L.L. Laubach and R.M. white.

Anthropometry of U. S. Army Aviators——1970. Technical Report 72-52-CE,
U. S. Ammy Natick Laboratories, Natick, Massachusetts, 1971. AD 743 528).

Statistical Analysis

The statistical messures used here to summarize the survey data
were chosen as being the univariate statistics which should provide
most potential users of the data with the maximum of useful informwation.
They are, in the main, those atatistics which have become traditional
in anthropometric reports prepared by the U. S. Army and the U. S.

Adr Force.

Briefly described, the statistics provided for each measurenment
are the following:

1. 7The aritimetic mean. This is the most common of the averages
and is computed as the sum of the values divided by the number of
values. It is ususlly designated as M, %, or u. Any one of these
syabols may be subscripted vhen several variables are considered
simultaneously.

2. The median. A second average, the median, designates the
value of the "person-in-the-aiddle.”" 1If all the subjects in this
survey had been lined up in order from the shortest to the tallest, the
height of the subject in the middle of the line wculd be the median
height. The definition of the median is the same as that of the 50th
percentile—-half of the data being smaller than the median and half
being larger. The value of the median is to be found at the middle
of the percentile tables.

The median snd the arithmstic mean have approximstely the sase
values for most of the data gathered in this survey; for these data
the guestion of wh~>" “r one or the other is the better average {s
hardly important. E.en for those varisbles such as weight and the gkin-
folds, for which the differences ave largest, the differencea are not
substantial.
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3. The standard deviation. The standerd deviation is the basic
measure of variability. If most of a set of data cluster close to
their mean value, the standard deviation is =mall. If, on the other
hand, many of the data are either much smaller or much larger than the
mean, the standard deviation will be large. By definitfon, che standard
deviaticn is the square root of the average (i.e., arithoetic mean)
of the squared deviations from the mean value. In formuls, the standard
deviaticn equals

$D = JE(x-X)Z/N

where I is the summation operator, x representa the individual values,
x their arithmetic mean, and N the number of values.

A useful way of conceptualizing the standard deviation is to consider
the atddle two-thirds of a set of data such as the values of stature.
The smallest value in this middle two-thirds will be about one standard
deviation below the mean value and the largest value in this set will
be roughly equal to the meaa valuc plus one standard deviation. Similarly,
the middle 95 percent of the data will have values ranging from approxi-
mately two standard deviations below the mean to two standard devia~
tions above it. Almost all of them will fall within the range from
three standard deviations below the mean to three standsrd deviations
above 1it. -

The standard deviation is usually designated by SD or o. Like the
symbols for the nean, any one of these symbols may be subscripted when
severzl varisbles are being considered st the same time.

4. The coefficient of varigtion. This statistic is a restatement
of the gtandard deviation as a percent of the mean, snd it is usually
denoted by the letter V. Thus,

V = 200 - SD/X

The relationships which were noted for the standard deviation have
equivalent forms in terms of V. Thus, about two-thirds of a set of
data will lie between (100-V)X and (100+V)X of the mezan, about §5
percent will lie between (100~2V)Z and (100+2V)X of the mean. Rarely
will values lie outside of the range from (100-3V)X to (100+3V)X of
the mean.

For many snthropometric varisbles, the coefficient of variation
varies wvithin & msuch narrower range than dces the stendard deviation.
The value of V is often associated with the gensral anatomicsal nature
of the variable involved. Long bone lengths (mejor haights, hand
length, and so forth) tend to have coefficients of variation in the
range from 3.5% to 5%, fleshy circumferences have ones which range
from 6% to 10%, and those for the skinfolds are mostly in the 30X to
40X range.
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S. The percentiles, This group of statistics belongs to a class
of measures designsted as "measures of order or position.” These
measures can be thought of as being obtained by arranging the data in
order from the smallest value to the largest one and then observing the
value of the datum which lies at a specified position in the array.

Perhaps the most ugeful of these order statistics are the
percentiles. The 99 percentiles-—-ranging from the first to the 99th—
are the valuess at the points which separate consecutive blocks or units
of 1X ¢f the data in the ordered array. The first percentile is the
value which separates the smallest 1% of the data from the 93X of the
data with larger values; the seccnd percentile separates the smallest
2 from the larger 98% and so on.

Twenty-five of these percentiles: the 1lst, 2nd, 3rd, 5¢h, 10th,
15th, 20th, 25th, 30th, 35th, 40th, 45th, 5Oth, 55th, 60th, 65th,
70th, 75th, 80th, 85th, 90th, 95th, 97th, 98th, and 99th were computed
for each of the mcasurements made on the full ssmple. For the sub-
geries measurements, the first and last three of the percentiles were
omitted because of the small sample size.

The percentiies differ from the other statistics used in this
report in that there is rarely a unique value satisfying the exact
definition of the percentiles. Any method of computation of the
percentiles of necessity vequires some compromise with the definitionm,
and the method of computation becomes the de facto definition. The
Dethod used here is described in detail sevaral paragraphs later in
the report.

6. Vetc I - a measurs of symmetry, The interpretation of the
statistic 8; is based on the fact that in a aymmetric distribution
every value lying a given distancs above the mean will be matched by
a value lying an equal distance below the mean, so that the cubes of the
deviations from the m2an--half negative and half positive--will add to
zexo. Although the converse of this fact is by no means true--a zero
sur: of the cubed deviations in no way juplies a sysmetric distribution--
the size of this gum when properly adjusted ir often considered a
useful indication of whether s set of data i{s unsymeetrically distributed
and, 1if so, how bedly. Such a use seems reasonably justified for the
kind of data reported here.

Veta I is computed from the sum of the cubed deviations by dividing
it by the es=pls 2122 and the cube of the standard deviation, producing
a dinengionlesc statistic:

% (x-x)3

By = §-sp
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7. Veta II - a meagure of kurtosis. The statistic 8, is siwmilarly
coumputed from the fourth powers of the deviations:

I{x-x)"
2= § 05D

The interpretation of 8; is not obvious; its msjor userulness,
along with 8; is that its value provides a basis for judging the
level of agreemeat betweer the normal distribution and the actual
distribution of the data.

The normal distributior values for 8) and B, are 0 2nd 3. In
theocy, data distributfons car deviate from either of these values without
deviating from the other. Por the data of this study, however, deviaat
values of either 8) or B; are ususlly accompanied by deviant values of
the other. Most of these dsviant values indicate positive skewness
(8)>0) and platykurtosis (R;>3).

When we have occasion to spell out the symbol '8°' we have used
'Veta' in accordance with contexrporary Greek pronunciation.

8. Theg standard errors. All atatistice computed from & sample
of data are subject to the effecis of sampling error. When a sample
has been selected by a randon or other probabiiity sazpling process,
it 1o often possible to estimate the magnitude of the asxrling error.
For many statistice, this estimate takes the form of the standard
error of rhat statistic. The standard evzor is a stancard deviation
type statistic and is guch that, were a large number of saspies of
data selected in the same way trom the szme populstion, about two~
thirds of the samples would have means (or standard deviations or
percentiles or whatever) with values which lie within a standard error
of the corresponding population statistic, 95% within tws standard
errors, and so forth. EHence, it ia conventionsl to suppose, when
desling with the atatistics computed from a single sample, that the
population statistics msy well be within s standard error--up or
down—-of the corresponding sasple statistics, and that it is rather
likely that they are within two standard errors.

9. The frequency tables. The frequency tsbles group tne data
for 2ach variable {nto a tible containing up to fifty intervals. For
wost Of the variasbles, except those with the gmallest ranges the data
were grouged in Intervals 5 miliismeters or 10 millimeters wide, the
lower linits of these intervals always having values which end in
2.5 millimeters or 7.5 millimeters in order to minimize the effect of
any overvee cf the 0's or 5%s as final digits.
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The tables list, for each interval, the end points nf the interval;
the oumber of subjects vhose measurement falls withir the interval
(FRQ); the cumulative frequency (CUMF), that is, tho number whose™
measurement did not exceed the upper end point of the interval, and the
values of FRQ and CUMF expressed as percentagea of the total number
msured (TRQX and CUMFZ).

The frequency tables appear in Appendix A.

10. The range. The range of values for a single variable con-
stitutes a simple but, in general, highly erratic statistic. We have
not inciuded the range in the statistical summsries provided in the
next several chapteras, but the smallest ten and the largest ten values
of each variable are listed in the XVAL priatouts. The extent to which
a single individual in & sample of over a thousand can seriocusly affext 5
the range is well illustrated fn Appendix B. Subject #92, for example,
is not ounly salely responsible for a 58-pound (from 130 to 1‘68 pounds)

H increase in the range of weights, but hag also inflsted the/range for
many of the circumferential measurements. Subject §246 has/had a
similar, but not sc drastic, effect on the ranges of stature and a
number of other height measurements.

The means, standard deviations, their standard errors and the
percentiles are reported in both metric units (centimeters and kilograms)
and in English units (inches and pounds). The frequency tables are
given in the units in which the data were recorded.
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Computational Procedures

The data obtained in the survey were initizlly recorded on the
survey blanks fllustrated fn Figures 1-S. The data processing began
with the transferring of the data from the survey sheets to punch
cards. A total of four cards was used for each subject's data, one
card for the background dats, and three cards for the measured
anthropometric data; single cards were used for each of the subsgeries.
The dats were subjected to two separate punchings and the resulting i
decks compared, column by colusn, on a computer. A computer printout B
provided a list by subject and variable number of any discrepancies S
between the two punchings. This procedure was believed to provide a ;g

3
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more rigorous check than that of the more conventional use of a verifier.

The anthropometric data were recorded and punched in millimeter
or tenth-of-pound figures. All data, except for the workspace.and
strength subseries, were punched as three digit values, initisl Y
'fourth digit' values being ignored; these ignored values were S
. reconstructed later as the data ware transferred from cards to tape.
= For variables such as stature which exceaded ons meter for all subjecta,
a value of 1000 was avtosstically added to each punched value. For
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those verisbles, such as sitting height, which range in value from
belou 1000 miliimeters to above 1900 millimeters, the correction of
1000 was addxd to the punched value if it was less than 400 2nd not
otherwise. Tae initial digit for weight was established by reference
to the ¢bject’s buttock cvircumferance. The relatively small range

3 of values for most of the mrisurements made it possible to reconstruct
A this initlal digit withcut amhiguity. Data from the workspace and
strenyth subseries wcre punthed ss3 four digit numbers. The background
data were coded using the codes listed in Appendix C.

‘g The punched carcds wvere read into a computer and transferred to
- naznetic tapc. The data analysi{e was carried out continuously as
% the records were receivaed. As soon as the first group of records had

been punched, the date analysis was begun. Summary statistics for this
group were prepared and evaluated in an attempt to determine if unusual

d ;,.. difficulties were being enccuntered by the measuring team. As additional
e records were punched, the tape record of the survey was updated and

? i the editing process begun.

¥ The editing process comnsisted of checking the values for each

3,’3 variable for each subject in order to detect any possible errors that

'-,'é might have occurred in the gathering-recording-transcription process.

t“ Two geparate computer routines have been developed for this purpose.

The first termed XVAL (=eXtreme VALue), determines for each variable the
values which fall in the lower and upper extremes and which appear
inconsistent with the other values for that varisble. This program
provides for each variable:

1. A list of the ten largest and ten smallest values with the
agsociated subject numbers.

2. The mean, the standard deviations, 8; and 8, based on all
the data.

[T TR IPr JTY

3. The mean and the standard deviation estimated from the
5 sample truncated by excluding the ten largest and ten smallest values.

Values which are far out of line with respect to the rest of the
values for the variable are thereby identified and printed out for
careful screening. The size of the smallest or largest values are
often clear indicators of gross errors as are zny substantial differences
between the two sets of standard deviations. The measures of kurtosis,
82, also effectively indicate the presence of values lying outside
the "normal' range.

XVAL printouts for the core measurements and the four subseries
are listed ino Appendix B (1-5). All values printed out as ‘outlyers'
were investigated and errors corrected. The data were then subjected
to the second of the editing routines, termed EDIT,
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This routine is desfgned to evaluate each value in terms of other
values recorded for the same individual through the use of a sexries
of regreasion equations. The computer firat calculates regression
equations for each variable in a ruaber of gspecified three-variable
combinations in terms of the other two varisbles in that combination.
Once these equations werc available they were used to estimate each
variable in the combination. The estimates were then compared to the
measured values and if the difference exceeded 3.5 times the standard
error of estimate, an error message was printed out. The error mescage
consisted of the subject number, the variable name, observed value,
estimated value, the difference between these two in standard error
units, and a series of other measurements on that subject expressed toth
in measured units and in standard score form. The choice of combinations
used with this program was based on the rule that at least one member
of the triplet should be predictable, with fair accuracy, from the
other two. A list of some of the comtinations used in editing the core
measurements appears in Table 11.
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In general, when the results of EDIT indicated clearly that a
value was in error and there was general agreement from other measurements
as to what the correct value was, an appropriste change was made.

Initially the core measurements and the four subseries were edited
separataly. For the final editing runs on the subseries, some of the
core measurements were combined with the subseries data.

The substantial number of dimensions measured on each subject,
plus the high level of intercorrelations among the varisbles, make
these approaches effective in evaluating each obaservation both in terms
of all the values recorded for a variable and in terms of the values
recorded for each subject. A handful of missing values occurred in the
data. Many of these were the result of landmarks being covered with
bandages or, in 2 couple of cases, of wigs which the subject would not
remove, thus making the megssurement of head circumference inexact.
Regression estimates, based on related variables, werc occasionally
entered in order to provide full data records. Subjects for whom
substantial nusbers of measurements were missing were removed from
the sample.

When the data were fully edited, a number of adjustments, required
because of the way the data had teen recorded, were msde. Crotch and
popliteal heights, for exasple, had been recorded as the height at :
the bottom of the anthropometer blade; one centimeter, the thickness !
of the blade, was added to these values. ¥ive milliveters, half the 3
thickness of the blade, was added to elbow-grip leagth. The thickness
of the anthroposseter stand was subtracted froe functional legz length
and the height of the sitcing surface from overhaad reach, sitting.
These adjustments were delaysd until this point in the analysis so
that the valaes in the computer files would be, in general, the sane as
those on the data blanks until ths editing vas completed.
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TABLE 11

SELECTED EDITING COMBINATIONS FOR CORE MEASUREMENTS

a. Mostly Meights, Long Bone Lengths

1. Stature, acroniale height, axilla height

z. Acromiale height, axilla height, bustpoint height

3. Stature, sitting height, crotch height

4. ¥nee height/sitting, popliteal height, knee height

5. Stature, hand length, foot length

6. Sitting height, eye height/sittiag, waist back

7. Hand length, palm length, foot leugth

8. Foot length. instep length, hand length

9. Calf height, ankle height, sphyrion height

10. Waist front, waist back, vertical trunk circumference

b. Mostly Circumferences

. Shoulder circumference, chest circumference at scye,
bust circumference

2. Bust circumferance, chest circumference at scye, chest
circunference below bust

3. Bust circumference, waist circusference, hip circumference

4. Upper thigh circumference, knee circumference, calf
circunference -

5. Heel-ankle circumference, instep circumference, foot
circumference

6. Biceps circumference/flexed, elbuw circumference/flexed,
forearn circumference/flexed

7. Knee circumference, wrist circumference, foot circumference

8. Weight, hip circumference, upper thigh circumference

9. Weight, bust circumference, vertical trunk circumference

10. Shoulder circumference, bideltoid breadth, weight

c. Mostly Breadths, Depths, Surface Measurements

1. Chest breadth, bust depth, bust circumference

2. Wa’st breadth, wafet depth, waist circumference
3. Chest breadth, waist breath, hip breadth
4

Back curvature/bust, back curvature/waist, back N
curvature’hip

5. Intexscye front, interscye back, shoulder circumference

6. Crotch length, vertical trunk circumference, weight -

7. Bideltoid breadth, interscye front, igterscye back

8. Waist front, waist back, axilla to waist level

9. Shoulder length, neck circumference, bideltoid breadth
10. Bust depth, waist depth, weight
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TAKLE 11 (continued)

d. Miscellsneocus

. Heed length, head breadth, head circumference
. Hand length, palm length, hand breadth

. Foot length, instep length, foot breadth

. Heel breadth, foot breadih, foot circumference

&N




The summary staristics reported here were calculated using a

computer program essentially the saze a3 that listed ia Table II of
Anthropometry of Army Aviators--1%79 (Churchill, E., J. T. McCeaville,

1970.

L. L. Laubach and R. M. White. Anthropometry of U. S. Army Aviators—

Technical Report 72-52-CE, U. S. Army Natick Laborastories,

Natick, Massachusetts, 1971.

AD 743 528).

This program mskes use of

four constants for each varisble:

E A(L,1)

A(L2)

A(L,3) -

iy

WIR(I)

the bottom of the first interval in the frequency
table for the I'th variable,

the maximum value attaiced dby the I'th variable,

the whole number closest to the mean value of
the 1'th variable, and

the desired width of the intervals in the
frequency table.

The first of these constants was equal to or slightly less than
the minimum valu2 of the I'th variable; as the data were read into the
computer they were routinely checked to insure that they fall within

et b b B tha 1 ak Gt SR 2 a i it

the range determined by A{1,1) and A(1,2).

The third constact was subtrected from each datum in order tc

reduce the size of the summations, particularly those required for
the computation of 8 and 8;.

The fourth constant was used i{n constructing the frequency tables

and hence in the computation of the percentiles.

These four constants were generated by the ¥VAL program and were

stored, along with the variable names and conversion constants, on
the data tape.

lerge

Greece, and Itsaly in 1960-1951.

The computation of the mean, standard devi.tiom, and ths aeasures

of symwetry and kurtosis are straightforward, as is the crecation of
the frequency tables.

The percentile computations sre a bit cosplicated. They follow

a procedure origiunally developed for use with s North Atlantic Treaty
Organization (NATO) sponsored survey of military groups in Turkey,
This procedure hes been used with all

Department of Defense anthropometric surveye since then. The

essence of the method is that the twenty-five percentiles which are to
he ligted are eastimated using the textbook method; that is, the K-th
percentile, P(K), is estimsted by locating the first interval in the

frequency table in which the cumulative percent frequency equals or
exceeds XI:

R
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: CPF(3-1
PE) - 1L+ C'P(J) - GrFQ-1)  ¥ID

where LL is the lower limit of this interval, CPF(J) the cumulative
percent frequency iucluding this intervai, CPF(J-1) the cumulative
percent frequency up to but not including this interval, and WID is
the f{nterval widch.

The twenry-five estimsted percentiles are then smoothed by a process
designed to simulate plotting them on normal probability graph paper
ané drawing a smooth line through the set of points. What is actually
done is to assign an 'X-value' to each percentile estimate equal to the
corresponding deviate of the mcrmal distributicn, to fit a fourth degrez
polyncuial to these points, and to read the smoothed values from this
polyromial. By using orthogonal polynomials, the computational
procedure is fairly simple. Because of the size of the suybseries
samples, the extreme percentiles msy not be particularly accurate;
wa have, therefore, listed only those from the Sth to the 95th.

Most of the summary statistics were multiplied by 0.1 to convert
them from millimeters to centimetevs; these values were in turn
multiplied by 0.3937 to provide answera in inches. Weighte and
strangth values were sinilarly caltiplied by 0.1 to change thox to
pounds and then by 0.4536 to provide values im kilograms. To
facilitate preparing the tables for photographic reproduction, the
»esulta were punched on cards and the tables s» published were
constructed from the cards.
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T Chapter III
STATISTICS POR THE CORE MEASUREMENTS
"3 i The statistical tables in this chapter summarize the dats for the

basic series of 63 measurements which were made on all the survey
subjects wearing bras and panties.

The series of core measurements were made up of:

a. weight

A b. 11 standing height measurements
" 4 c. & sitting height measurements
0 d. & torso treadths and depths
»j e. 8 torso (including the neck) circumferences

f. 5 arm circumferences
g & leg circumferences
' h. 11 torxso surface measurements
{. 4 am or arm-segment lengths
3. 3 head measuremenis
k. 4 hand measurements (not inciuding the wrist)
1. 7 foot measurements (not insluding the ankle)
m. 1 leg-segment length

- All unilateral messurements were medz on the right sids of the body,
N the right arm, or the right leg.

Age &nd other background csteriel for the total group cf women
3 have been given in Chspter 1.

oLl

These tables include, for each mweasurexenr, a brief definftion,
the mcan, the standard deviation, the coefficient of variation,8; the
coefficisnt of syemetry, 8; the coefficient of kurtosis, the standard
errors of the mean and the standard devistion, and 25 percentiisas

; ranging from the first tc the 99th. The frequercy distributiovns
appesr in Appendix A. The printout of the XVAL prograz, appesring in
Appendix B, provides, among other things, & listing of the ten swallest
and the ten largest values for each measurement.
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SUPMARY STATISTICS FOR CORE MEASUREMENTS
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135,76 €ETH €lekd
134,92 S0TH €3.,12

134042 5S5TH £2.80

133033 5CTH £2,49
132,55 45TH  £2.18
131,77 W3TF  £1.88
135,97 I51F  £1,86
136,16 36TH  £1,24
129426 25TH  £0.29
128,28 26TH €053
127.19 1STH  £6.07
125.83 107K LS. 54
127.99 £k L2 70
122.€8 I&T 48,30
121,80 e L7.9%
120,46 15T 7,82

&C  AXILLA HEIGHT

3C SHOULDER HEIGHT

OF THE §

THE S
CEANTI

1334
01
€oC
o3

COEF,
SYPrE
XURTO

NUMEE

SUMMARY STATISTICS FOR CORE MEASUREMENTS

THE VERTICAL DISTANCE FROM THE FLOOR TQ ACIOMIC§l
THE LATERAL EOGE CF THE ACRORIAL FRCCESS

HOULBER

UPFARY STATISTICS

METERS INCHES

9 MEAN 52.56

6 SEr) «J6

8 ST Cev 2436

2 SE(SC) 05
s085

OF VARLIATION 4.5%

TRY~==vo.TA I 12
SISe~=¥T78 I1 2.81

saes

R CF SUBJECTS 1334

s8a8

THE FERCERTILES

THE VERTICAL CISTANCE FRCM THt FLOOR TO THE ARFPFIT CENTIPETERS INCHES
13€.17 GOTH 53+ 61
134,91 93TH £3.11
13,02 $7TH 52477
13¢.7¢ ©3TH S2.27
126,22 &5TH  50.8%
THE SUMNMARY STETISTICS 12807 62TH 50.%2
127.67 75TH 50.92
CENTIMETIRS INCHES 12€.17 70TH 4Qek?
126,32 ESTH “9.75
123.25 MEEN w8.52 124.57 €4TH «9a 06
«15  SEtF) «0€ 123,82 E€STH  w8.75
5458 ST CEy 2.28 123,10 50TH  oB.4E
«11  SE(SO) o0& 12c+432 w5TH L8-16
121.6¢ &QTH 47.5C
eace L20.92 35TH LTeb1
1236.1€ 3CTH 47.31
COEF. CF VAGIATION 4.5% 118,38 25TH 46499
SYMHETRYevuyElRA X 30 $18.4L€ 29TH bbetl
KURTQSISee~yETA J1 .88 131764 35TH bbet
11€437 13TH WSe 7%
TYYYS b § U9t 5TH 45,01
. £33e11  3TH  kwe®?
AUKBER OF SLEJECTS 13331 $iZ.28 NG aka18
’ s30e 110.7¢ 187 L3.€C
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SUFMARY STATISTICS FOR CORE MEASUREMENTS

THE PERCENTILES SC BUSTPOINT HEIGHY
CENVIMETERS IRCHES THE VERTICAL OISTANCE FROM THE FLOOR
13152 397K £1.78 TO THE T1rf OF THE @RA
133.%6 SeTH £1.21
129,11 377 £3.83
127.78 GSTM Cuell
125.€9 30T+ 4G, 48
126425 S55Th  ue.c2
B 123.11  30TH 48,47 THE SUPFFARY STATISTICS
3 122,12 7%5TH Leg, 08
; 121426 70TH 47,22 | CENTIMETERS INCHES
3 120643 65TH 47,61
3 119.66 6CTH 472.11 118.30 KZaAN LELST
B 158.91 55T we, 82 15 SE(#) .1
A 118,18 S5¢T+ 4ELE3 5:6% ST Civ 222
-4 11746 4ETH  4E.24 11 Sci(sh) oSl
y 11€.73 40TH  45,0¢
P 11€.99 3I5TH  4E.€€ oo
. 11521 30TH 45,26 .
; 114438 25TH uwE.(3 COEF. CF VYARYATICN 443%
113.46 20TH 44,67 SYFEETRY-eayI¥A I 0Ja
112441 15TH 44, 2€ KURTCSTS~eevITd I 2,37
113.12 10TH 43,75 . A
169428  STH  43,(2 sres
168.13  3RC  t2,¢7
107,30 2hE 42,25 NUPBER CF SL2uZCIS 1333
. 10645 18T 41475 sess
€C  MHAIST MEIGHT The FIOCzNTILES
THE VERTICAL CISTANCE FFCr THE FLOCR CEATIPETERS  INCHES
TC THME NATURAL WAIST LEVEL 116621 93TH  we,87

L1c.€t 9G81H bwe 3E
131.6¢ S7Twm «2.97
11¢.31 557w “3e02
1C€.87 25TH w2408
2,70 20TH L1.61
14%.77 751n L142%

THE SUNMARY STLTISTICS

e

CENTINETZRS INCHES 503,85 72TH “0e 82
103.20 €S5TH 40.67
101.39 FEAN 28,c2 3025 E0TH. 40.3Y
«i&  SE(P) ofE 1C1.87 55Tw #0e"9
5.20 ST CEV 2405 12328 5774 39, %«
«10  SE(SD) el 16feSa  «5TH  3G,54
€Ce9. &ITH 39,33

*pss

§E.25 ISTH ?9.0¢
98,57 33Tx 32,81
S7.85 25TH 28.52
€7.06 23TH 38,21
$€.12 15TH 3784
9L.9€ 18TH 37.38
93,21 5TH 15.76
92.03 3TH 36423
ANUMBER OF SUBJECTS 133% S1.14. 2ND 25.88
s8N

&S, 6€ 1S7T 35.3¢

COEFe CF VARIMTICAR £,1%
SYMMETRY~==VET3 I «17
KURTOSIS===VETE XII 3,12

838

i 7

i

— I TR T Ea T A SO
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SUMMARY STATISTICS FOR CORE MEASUREMENTS

THE PERCENTILES

CENTIMETZRS

86481
85.73
84,99
83.92
82420
2i.01
20,06
79426
78,54
77.89
77.28
76470
76413
75457
75402
Thelb
73.89
72,27
72469
71.85
76430
69,52
S8.61
€7.92
c6480

99T
98TH
XAt
35TH
SQTH
85TH
107+
75TH
70T
8STH
ECTH
55TH
S§0TH
45Tk
KOTH
I5TH
30TH
25TH
24TH
15TH
107+

STH

3RC

2nC

157

INCHES
RIS Y.}
A3.75
YY)
22404
22638
21489
11,82
21.20
3C. 92
L. 66
et
.20
14
292.75
A TE-1]
€%e22
Z%. 69
2t 8%
Z8.58
28.29
2?7492
27.27
€7.02
e
€430

ec oy

’
7C  CRCTCH HEIGHT

THE VERTICAL OISTANCE FROM THE FLOOR

TYCCK HEIGHT

THE VERTICAL CISTANCE FRCM THE FLOCR TO THE POINT
OF FAXINUE FRCTFUSION CF THE BUTTCLK

THE SUMMARY STATISTICS

CENTIMETIRS TACHES
83,80 MEAN 22,69
(43 SE(R .05
467 ST LEV  febu L
.99 SE(SC) oG4
L2122
CCEF, CF VARIATION S.6% )
SYNHETRY-==VETE 1 .30
KURTOSIS===VETS IT 2.12
L 122
-
HUMBER OF SLEJECTS 1331
5888 ‘9

TO THE MICPOIANT CF THE CROTCH

THE SUFFARY STATISTICS

CENTINETERS INCHES
7€.,27 MEAN I0.07
«12 SEM) «35
L,28 ST CEV 1.72
+C8  St(sSH) o 03

2388

COEF. OF VORIATION
SYPNETRY-==ViTA I
KURTOS1S--=¥_TA II

sess

NUPFAER CF SUSJECTS

2089

5.7%
21
2.52

THF PERCLNTILES

CeNTIPCTERS
€E,9° COTH
Ch,te  GBTH
€. 10 e7TH
G1.7% 9574
gc.HE  B5TH
B87.6¢ 40TH
$€.7¢  THTH
EevE  7CTH
st,41 ESTH
Bu.?7% 63TH
8heiS 5>5TH
82,63 SLTH
82,0 &5TH
82.5h4  4QTH
81.82 35TH
81,2: 3CTH
8,52 25TH
7877 20TH
78.91 15TH
77,88 13TH
7€.07 $TH
ALY TR
HLYY-H 2ND

73668 iST

INCHES
37,75
17.5¢€
36.€5
16512
6
34,19
34,17
33.88
33462
53‘ ,3
32.1%
32492
32.5%
12,68 ¢
32.22
31.97
31,70
31461 -
31.07
30.€5
0.7
29478

22

poge

~
"
»
S
~
ok st
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SUMMARY STATISTICS FOR CORE MEASUREMENTS

THE PERCEMNTILES 9C KNEECAP HEIGHT
CENTIHETERS INCHES THE VEKTICAL DISTANCE FFOM THE FLCOR TO
54418 39TH 21433 THE TOP OF THL KNEETAF (FATFLLA)

£3.,56 SeTH 21.L9
53415 3I7T¢ 2Ce32
£2.51 G§5TH c0.€7
Et1.46 30TH zCe2€
50,73 85T 1€.97
€0.16 30TH 16,75
49,66 75Th 1€.55

THE SUFPARY STATISTILS

49.22 7¢TH 1€.2¢ CENTIRETERS INCHES
484,82 65Tk 1€.22

. 48445 &OTH 1€.(5 «7.93 HIaN 1€.86
48,10 SETH 18494 &7 SEM) «03
47,76 S50WW 12.860 2465 E£T CEVY 14006
47,42 45TH 18.€7 {8 SE(SD) 02
47,09 40Tk 128,54
46,76 3IETH 18.08 ss08

46461 3CTH 18.27
46,05 257TH 12,12
45,65 20TH 17.97
45,20 15TH 17.79
Lil,€4 10TH 3757

COEFs CF YARIATION 35.5%
SYPHETPY=~eyiTa 1 20
KURTCSIS===voTA IT 3.35

43.80 ETw 17+ 24 seen
43,20 3RC 7e02
42481 2hC 1€. 85 RUPPSR CF SURJECTS 1373
42,97 1SY 1€.50 sves
180 CALF FEIGHY THE PERCENTILES 3
THE VERTICAL DISTANCE FRC® IrE FLOOR YO CERTIPLIERS INCHES
THZ LEVEL CF THE M2XIMLM CIRCUNFEREMCE 18,26 99TH 15. %€
OF THE CALF 37.61 9d41In PN 3

I7.1¢  97TH 1ue bl
3.5 95TH 14e 063
.01 85TH $3.78
658 30TH 13.58
34491 7STH 13442

THE SUMMARY STATISTICS

CENTINETZIRS INCHES ITLCE ITH 13.2¢
33,32 €5TH 13412
32.55 MEAN 32.81 33.02 6LTH 13400 b
«36 SE(M 2 32.71 S55TH 12. 88 N
2.30 ST CEV 0 €3 32su1  S56TH 1276
o0k SE(SD) 02 32,12 W5TH 12.65%
31,83 HOTH 32,52
e

21,52 I5TH 12441
21,22 3TH 12.,3¢C
3du.93 25TH 12417
L.5¢ 20TH 12,62
36.17 15TH 11.88
23468 1uTH 11,89

COEF, CF VARIATION 7.1%
SYFMETRY~enVETE .22
KURTQSIS~-~vETA II 2.39

ssss 2% GE 5TH 11,82

28.5% 3TH 31.2°

AUMBER OF SLBJELT 1331 828 28D $1.42
oses 50 27.7¢ 137 13,93
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SUMMARY

THE FSRCENTILFS

CENTIMCTZIRS
92474 39TH
92.72 38TH
91453 €7Tw
3C.82 3ETr
89.65 90TH
88,04 35TH
88.17 30TM
87.5% 75T¢
87405 70K
86456 &5TH
86,09 30TH
E463 35ETn
85417 SGTH
84471  4ETH
CLe?4  4CTH
63476 STH
83,25 4T
82489 257k
22.96  ziTr
8ic3e  1ETM
Clekl  10TH
7S.01 €M
73,08 IRE
77.39 [4.3x
7€.27 187

12¢

THE VERTICAL CISTANCE FwO% THE

IMCHES
3€.ES
2€.23
€. 04
.78

€20
2l
.71
LT Y
e 27
I4,08
2. 89
1,71
13.52
33.35
13.37
12.¢8
32.77
ic.t¢

3z.22

32.02
314668
2111
a7
I0a 0?7
.03

STATISTICS FOR CORE MEASUREMENTS

11C SITTING HEIGHY

THE VERTICAL DISTANCE FROF The SITTING SUPFAC.

EYE HEIGHTY, SITYINC

TC THE CUTER CCANER CF THE ZYE

THE SUMHARY STATISTICS

CENTIMLTERS INCKES
AT LS PEEN 28,6¢
<89 SE(M o5
T.u6 37 CEv 1.3¢
07 SEED) +23
Ssvs
COEF, &% YARIATION &,W7X
SYMUETRYv~»¥EYE T «.13
KURTOSXS=~VET2 I1 2.%
\ sz
OF SUELELTS 1323

ANBER

838

SITVING SURFACS

YO THE TCF OF THE HEAD

THE SUwracy STATISTICS

CEATIMLTERS INCHES

85.C8 we AN 33,09

«19 S M) o0t

3.9 ST Cuv Lenl

C7  STSm) 83
EXEY )

COLFe CF VARIATION &.27
SYFHETRY=~ayITA I ~.16
KURTCS J&2==v2TAd 11  2.9%

88

NUrPEFP CF SyaJelts 1321

nens

THE PERCZWTILES

CENTTPETERS INCHES
83,87 ©97H I2.1%
8(.57 98I 1472
7%.9~ G77H k3 P4
7417 S5TH 21.1°
7i.1€  €5ThH ‘hotR
T€.5% . TH M-TE N
7€..0 75TH 28,97
TLeB52 Teln 23,78
TE.G€  €4Tn 29.t5
7.0l EITH 29,32
The2. S3TH 29,22
73,37 50Tk 2548
TI,47  LoTw 2067
T2.6¢8 w@'w 28 2%
Té.by 35T 28,213
73,23 3{T 28,31
T1.3¢  c5IM 28038
.7¢ 20T 7., 8%
7,01 15TH 27,.%¢6
£C. 17 10T 27,49

- €7,7! 5T 235.€%
€€, 22 3TH 25.11

T 6. 21 eND 25,107
{%.29 <1 28,22

e e e e o . — .
‘*%,"_ ,?:, Moy «‘a«a ‘,‘9
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SUYMARY STATISTICS FOR CORE MEASUREMENTS

THE FIRCENTILES 13C  SHOULCER-ELBOW LENGTM
CENTIMETERS INCHES THE VeRTICAL CISTANCE FROM ACKONMION, THF LATEIAL
37.65 G9TH 16,82 EDCE OF THEt ACRCMIAL FRCCESS CF THE SKOULDS-, TC E
7.25 seTe 14,67 THE UNDERSIOE CF THE ELOCh, PEASURcD WITH THT g
26497 §7TH 14455 UFFER ARMS FELAXED & THE FCREAFS AND HANDS EXTFNC-
Iu.85  3ETH 14439 ED FCRWARD § HCFIZONTALLY

15,59 361+ 316,43
35,42 367w 13.9%
35,95 3CTr 12.89
1,73 75Tk 1.7

‘
i g B L

THE SUFFAKY STATISTICS

2ue45 PLTH 13,56 CchYIMETIRS INCRES K
34,19 ESTH  13.46 3
23,94 BCTH 13.35 3206 pEEN 1.2 2
33.74 55T+ 3,27 405 SE@9) oC2 3
312,48 SCTH 13,18 1.75 ST Cgy .69
21,26 45T 13,10 W3 SESD) NS

3300 40Tk 12.01
32.82 ETH 12492
32.59 30T 12,82
324364 251k 12472
22.87 29TH 12.€2
31.77 1fTH 12.51
31.39 107¢ 12.2€
32.86 £Tn 1z2.14
13,08 IRC 12.C0
.21 2KnC 31186

COEF, CF VARIATION 65.2%
SYFHETRY=~<Ve TA 1 .18
KURTOSIS~~-¥i7¥4 11 2,06

sa88

NUMBER (F SLJJECTS 1332

29.77 191 131.72 hhdd
24C  ELBCU-FINGEFTIF LEMCTH ThE PIRCIATILLS
THE QISTANCE FPCM THE TIP CF Thr RIGHT ELEOM CENTIPETERS INCHES
TO THE TIF CF TwE PICCLD FINGER, PEASULRED 4,20 997w 19.37
KITH THE ULFFER BR¥ hANCING RELAXEC,)THE FCFEARN AND «8eSL  CoThn 13.21
HAND £XTENCEC FORMARD AND HCRIZCNTALLY “8.31 97T 15,94

47.51 S5TH 18.71
4£.9:  85TH 18.09
4.6 BQTH 17.89
45,03 75TH 1773

THS SUMKARY STATISTICS

I O N S TN T L I NPT T TTL Y R

L2.22 20VH 16462
41,90 251« 16449
41,5¢ 281w 1c. 36
43415 1STH 1620
4C.67 3CGTH 16491

COcF. CF VARIATION 5,12
SYRMETRY-~=yETA I o6
KUPTOSIS~--VET2 IT 2.£9

CONTIHETZnS 14CHES KU BE  TuTH 17.58
44e21 &5TH 17. 45
3,52 FELN 17.12 82,9¢ 6ITH 17.32 £
o« 3€ v} o2 3,66 E5TH 17.2¢
2.28 31 CEv «S0 w3.3¢ S0TH 17.0A 3
W SELSTY «02 43420 <5TH 15,97 o
42.83 wOTH 16.86 3
sess w€abe 25TH 16,7
N
=

4
41

RN

veor Ic.3” STH 1G5 76

- 3C.EL 3TH 15.57

AUMBER OF SURLFCTS 3331 2c,2¢ 2no 15 bt
XXX}

5 .72 18T 15,20




SUMMARY STATISTICS FOR CORE MEASUREMENTS

THE PERCENTILES

CENTIMETERS  INCHES
§7.3%  39TH 22457
56460 GRTH 22,28
6412 3718 22409
55.46 S$5ThH 21,83
Shelle 30TF 231,43
3,74 85T+ 21,16
53,20 30TH  20.94
§2.73 15T+  ZC.76€
52,31 797+  ZC.59
51493 65T  z0, 44
51.57 60TH  2C.30
€1.23 35Tk Zi.17
€2,89 SOTH  ZGaCl
€0.56 4S5TH  1€,90
£5.22 4¢TH 15,77
49.%8 35TF  1€,€4
48,53 30T 1S,5¢
“9.16 25TH 15,35
43474 20TM  19,1%
46428 15T¢  1S.C1%
47.71 46T 18,78
45090  ETF 18,46
LB 3RT 18,27
46406 20T 12,13
«5.5¢  1ST  17.8%

THI VERTICAL CaSTANCE FRCNM THE FCCTRESTY SURFAGE TO
ThE LAT_AAL LICERSICe CF THE THIGH WHERE THE TEN-
CON CF YE “ICEFS FEMORIS JCINS THE LOWER LEC

1€C FOPLITEAL HEIGHT

THRE SUHMARY STHTISTICS

TERTIMN-TIRS INCR
Lieh3 PEAK 1€,
06 SE(M) .
2435 571 CTEv -
%5 SE(SQ! +

LYY BY

CREFs €7 VARIATICN
SYAHETARY o~yETR
KHFPTQSIS-==~VvET3 11

ssse

“YMBER OF SLB.SCTS

489>

€S

i
43
ez

82

bSe€%
o34
285

1331

£5C KNEE WEIGHT, SITTINC

SURFACE OF THE PATELLA

THE VERTICAL OISTANCE FROM THE FOOTREST SURFACL TO
A PCINT ON THE TPIGH S CH FFCXIPAL TO THE ANTFRICR

THE SUMFARY STATISTICS

CoNTIMETERS INCHES
56,99  MEAN 20,08
€7 SEW 03
2,60 ST CEv  1.03
€5  SE(SD) .02
s88%
COEF. CF VARIATION 5.1%
SYHMETRY-=-vETR I  ,22
KURTOSIS-==viTA I1 2,92
.85
NUMBER CF SUBJECTS 1331
s080
THE -TNCENVILES
CEATIPE:, INCHES
47,30 1R 18,62
W€.7Z SATF 18,38
4€.21 STTH 18,22
48,74 SSTH  18.01
Wi 1€ B5TH 17,40
41,68 8JTH  17.20
43,26 75TH 17,03
«2.82 70TH  16.88
42,52 E5TH 16474
42,28 6OTH 16461
43,85 55TH  16.43
€1,5¢ 50TH 16,37
“1,2€ 4ETH 16426
61,06 GOTH  $6.14
WLe70 BTN 16402
a2e3¢ 30TH 15,90
$.06 25TH 15,77
35,4¢ 20TH 15,63
35.28 15TH  15.46
32.7¢ 10TH 185,26
17.87  S5TH 14,95
.45 3TH 14,75
37,95 2ND 14459
L3S IST 16,33

rﬁqg-1»r1vnwvwvnm¢"7~4—'7f”'

LSNP ) St QLT A T ey




THE PERCENTILES 47C BUTTOCK<KNEE LENGTH
CENTIMETSRS  IMCHES THE HORKIZCMNTAL CISTANCE FRC™ THZ MOST FOSTLXTOR
€5.30 397r 25.71 FRCTRUSICM OF THE BUTTOCK TO THE HOST ANTEFIC?
€453 981K 2Eokd PCINT OF THE XNEECAP
6€3.99 97TH 25.1¢
€322 G5TH 4489
61,98 9918 Zus it
€1.13 8ST¢ ko7
60,45 80T 23480 THE SUMMERY STATISTICS
59,88 ?75TH 23.€7
59,7 10%¢ 23,27 CENTIMETERS INCHES
58,91 B6FTH €3, 19
58443 EOTH 23,02 57.85 FEAN 2Z.78
58,07 55TH .86 "8 SE(M «G3
57.67 S0TH 22478 1.6 ST Civ 1.21
57.29 45TH 22485 «C6 SE(SC, 4
56490 4Plik HILL
56,51 3ILTH 22425 srse
€6.12 30TH 2z.09
55,69 Z5Th €1.93 COtF. CF VERIATION 5.3%
55423 2GTH 170 SYMHETRY==eviTA 7 20
Lee?L  15TH 2154 KURTOSIS~=-~viTA II 2,95
S4.05 1067w 21028
£3,09 g 20486 sese
5244k ki e
149 2NC 0. 85 NUMAER CF SUJJECTS 1321
tely 187 eCe12 sese
185 2UST CEPTH THE PERCTNTILES
THE HORIZCNTAL CISTANCE FROP THE TIF OF THE 8RA CEMTIPeTiRS INCHES
1C THE 0SCK CF Tt TOESO 2¢.8¢ G9TH 11,45
28422 931K 11,07
27.5¢ G7TH 10.8¢%
26.81 ©5TH 10.56
.1t ESTH 9.9¢C
THE SUMMARY STATISTICS 2%.0€ 82TH S.71
Zwelr 757K 9.6¢%
CENTIMNETZRS INCNES 23.9% 787w Qb3
23,5¢ oSTh 9.29
22.92 ME AN .62 22.2¢ €2TH 917
06 SEiM) «£2 23s82 55TH FelE
2423 57 OEv 38 2076 SCTH 8.9¢
04 SE(SD) o082 ek WBTH 8.8
2€+2% &JTH 8,74
A €1.9¢ I5TH 7% 1%
. 21.66 30Th $.53
CCCF, OF VBRIPTICM S.7% 21,3¢ 25TH Hetel
SYNMETRY-~=3ETR 7 €2 . 21.63 20TH 8.28
KURTOSIS«~==VETA I1  *.%9 20.2€  i5TH 8,13
20.21 1JTH 7.96
hddd 1€.60 5TH 7.72
— ——e 16, 2% 3TH 7.57
AUMBER OF SLBUECTS 132} 18.9¢% aNeC XYY
. sesa [7% 18.€¢ 1ST 7.3

SUFMARY STATISTICS FOR CORE MEASUREMENTS
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SUMMARY STATISTINS FOR CORE MEASUREMENTS ﬁ
THE FIRCFNTILES $19C WAIST CEFTH
: E
CENTIMETERS  IMCHES THE ANTERIOR~-FPCSTERIOR CEFIH CF THE TURSO ﬁ
25¢14% 39TH S.90 AT TrE LeVEL GF THE WAIST
23.87 S8TH Y 5
23415 97TH S.14 E
22425 35TH 2,78 &
21.05 §0TH 8.25 2
26434 8STH 2.C1 3
19e92 S0F 7.88 THE SUMPFARY STATISTICS >
19,61 75TH -1
19407  70TH 7451 CENTIMETERS INCRES
18,76 65TH 7429 2
18,49 BGTH 7.28 16,29  MIAN 7.20 3
18,23 55Tk 7458 " L6 SE(M .02 £
17.99 50T+ 7.08 2.2% T CEv NY; 3
17475  4ETH €.6¢ 04 SE(SC) o2 %
17.52 4GTH £ 20 -
17.29 35TH €o 81 ’ savs %
17,35 3ICTH €.71 4
16,80 25TH €462 CUEF. CF VBFIATION 12.1% g
16,53 20Tk €.51 SYPRETRY-=~yETA T 1,37 =
16423 157F €438 KUSTOSIS==--vZTA I 7.31
15.86 10TH €o 24 ]
15,33 STH €462 sees :
15.09  3IRC €490 :
14,76  2NC S.81 NUMBER CF SU3JECTS 1731 >
iwebl 151 £,67 soes 3
20C CHEST EREACTH THE PeRCENTILES H
THE LEFT=FIGFT @REACTH CF THE TORSO AT THE LEVEL CEMNTI*ETERS  INCHES
CF THE BLST FCINTS 33,1¢  99TH 13,07 N
2.3 GATH 12,77 N
11,5 SYTH  12.59 ;
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SUNMARY STATISTICS .FOR CORE:MEASUREMENTS - --
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SUMKARY STZTISTICS FOR CORE HEASURENENTS
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SUKHARY STATISTICS FOR CORE MEASUREMENTS
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SUNMARY STATISTICS FOR CORE MEASUREMENTS
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SURKARY STATISTICS FOR CORE MEASUREMENTS
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THE FEZRCEMTILES

SURMARY STATISTICS FOR CORE MEASUREMENTS
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THE PIRCENTILES

SUEKARY STATISTICS FOR CORE MEASUREMENTS
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. SUPHARY STATISTICS FOR COTS MEASYUREMENTS k
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Chapter IV

STATISTICS FOR SUBSER{ES 1: TRADITIONAL ANTBROPOMETRY

The tirst of the subseries consisted of 24 stanlard bedy si:u
weacurenents and fou: skinfold measurenents. Taese wmeasuressuts
were made on a subsample of 255 women who are compsred, ia rerms
of rank, age, race, stature, and weight, with the total sample in
Table 12. As is indicated in thiu table, the subsample is crivi.lly
shorter (0.5 centimeters) and lighter (0.7 kilograms) then the votal
sample.

The 24 body siza measuremenis included in this group were, far
the m.ac vart, measurements deemed of inportance alwost equal to
rthaz of tne coxe measurements. A number ¢ tnese ruasuremonts were
eswentially the same 23 measurementi in the rore seric. except that
thay vere made with the body or body segment in a2 different posilion--
~vhe gubjcct sitting rather thap standing or the arm flered rather than
relsxoy, tor example--or were lased on somewhat different landearks.
All 24 were judged to bs highly releted to measu.ements {in the core
saries, It 1s, therefore, possible to adjust the summary statistics
for chese variables to prcvide rasonable eatimates c¢€ thc values
which would have heen obrained had :\.ls subseries lwen measured on
the total sainple.

<ight of ¢he 24 measuresents were rntanding heights and one a
sittiny aright. These meusurements cumbine with the heights in the
ccrs Jerins 1o p1 vide a total of 19 sinndingy and Zfive sitti.g lLieights.
Three subaeries weasurvmente: acromion-radisle, ralisle-acylior,
and eltow-prip lengths, join with shoulder-slbow aud elbow-fingar-
tip lonzths to corstitute a sat of five ars-seguent leagths. Four
aycr breadtiis: tirciomial bispinous, abfominsl-extonsion, and
thigh-thigh, are 2dded to the four Lreadths in the core siries to
deycribe mora fully the widths of the vody. Three majsc circunlerences,
measured in ¢he core Inciex, were remeasurzd w.th the subject aitting
rvather than standing (hi», vertical trunk) or using 3 different lavd-
mark (walss), Axitlavy arm civeumference complementc, in a way, “he
core mseasurement d{ arm scye circumferelce, as biceps and forears
clecomrerences, seasure’ with the axm flexed, complement Che sure
virzumferences peasured with the ars lelaxed. «hdominel extensiun
dupth apd thigh clexcance complete the list of the stindard mcssurements
sn this subseries.

The sour skinfold thiskiess measucemests weve made .2ing Lange
tXkinfold calfners on rricsps, biceps, subdarpular, sl supraily :
sitea. ILike £l gther unilatarzl measuremants, the shinfolds were
zeagured on the right side of the aubjest.
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TABLE 12
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CHARACTERISTICS OF TRADITTOHAL ANTHROPOMETRY SURSAMPLE

Rank

0~4 to 0-5
0~1 to 0-3
E-7
E-5 & E~6
E-3 & E~4
E-1 & E~2

Age

30 and up
24 - 30
20 - 24
17 - 29

Race

Whites

Blacks
Orientals

Not Identified

*
Percecntages br+ed on those identified.

Stature

Mean

Total

Total

Total

Standard Deviation

Height
Hean

Standard Deviation

AND TOTAL SAMPLE

Subsample
8 3z
91 362
3 12
23 92
43 17%
87 34z
255 1002
Subsauple
36 147
73 29%
84 33z
62 2z
255 100z
Subsampie
192 762
52 21%
8 3%
-3
255 100%

Subsazple
162.44 co
6.43 ¢

58.73 kg
8.89 kg

Total Series

3z
232
1Z
7%
202
a7z

1012
Total Series

102
27%
342
302

101%
Tota) Series

752t
231
2

100%

Total Serfes

162.95
8.51

Totel Series

59.47
B.62
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Subjects were wearing bras and panties for this group of
nessurenents.

The tables given here are essentially the asme a5 those in the
previous chapter, except that the listing of the percentiles is
restricted to those from the Sth to the 95th. Appendiczs A and B
also contain the fcequency distributions and XVAL printout for this

A AN KD & MG & VP B B Ay A AAL YTy D By e X L ed B i oty AR AT SR A P R P 8

subscries. i

¥

i

K

1

T

.

>,

i

:

N 4

.

23
. -— e
‘i%‘* e é.p— ~ ot
PEE . - : 3 .t .




SUYPARY STATISTICS FCR TRADITIONAL SUSSERIES

THE FISCONTILES
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